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ORIGINAL ARTICLE
https://doi.org/10.29289/2594539420220041

Use of artificial intelligence to predict response to
neoadjuvant chemotherapy in breast cancer

Karen Olivia Bazzo Goulart™ ®, Maximiliano Cassilha Kneubil"?
Orlandin' ®, Leandro Luis Corso' ®, Mariana Roesch-Ely’

, Janaina Brollo"? ®, Bruna Caroline
, Jodo Antonio Pégas Henriques'

ABSTRACT

Introduction: Breast cancer is the object of thousands of studies worldwide. Nevertheless, few tools are available to corroborate
predictionof response to neoadjuvant chemotherapy. Artificialintelligenceisbeingresearchedforits potential utilityin several fields
of knowledge, including oncology. The development of a standardized Artificial intelligence-based predictive model for patients
with breast cancer may help make clinical management more personalized and effective. We aimed to apply Artificial intelligence
models to predict the response to neoadjuvant chemotherapy based solely on clinical and pathological data. Methods: Medical
records of 130 patients treated with neoadjuvant chemotherapy were reviewed and divided into two groups: 90 samples to train
the network and 40 samples to perform prospective testing and validate the results obtained by the Artificial intelligence method.
Results: Using clinicopathologic data alone, the artificial neural network was able to correctly predict pathologic complete response
in 83.3% of the cases. It also correctly predicted 95.6% of locoregional recurrence, as well as correctly determined whether patients
were alive or dead at a given time pointin 90% of the time. To date, no published research has used clinicopathologic data to predict
the response to neoadjuvant chemotherapy in patients with breast cancer, thus highlighting the importance of the present study.
Conclusions: Artificial neural network may become an interesting tool for predicting response to neoadjuvant chemotherapy,
locoregional recurrence, systemic disease progression, and survival in patients with breast cancer.

KEYWORDS: artificial intelligence; breast; breast neoplasms; neoadjuvant therapy; neoplasms.

INTRODUCTION Tools that can predict the response to NACT could be practice-

Despite being the object of thousands of studies worldwide and
having the largest body of evidence to explain its pathophysiology
among all cancer types, breast cancer (BC) continues to claim
thousands of lives each year'. Many different and customizable
treatment options are available for the various types of BC. One
treatment strategy widely used in clinical practice is neoadju-
vant chemotherapy (NACT)?

NACT consists of the preoperative administration of che-
motherapeutic drugs with a view to reducing tumor size before
surgery. Its use has been associated with improved prognosis.
Currently, response to NACT cannot be measured or predicted
by the clinician, which restricts decision-making regarding the
appropriateness of this treatment option in individual cases.

changing by helping define the most appropriate clinical man-
agement strategy for each patient™”.

Nevertheless, few tools are available to corroborate predic-
tion of response to NACT. Two prediction tools are currently on
the market, the 21-gene Oncotype DX® panel and the 70-gene
MammaPrint®* panel, both based on the quantification of the
expression of different genes known to be involved in the patho-
physiology of BC. Oncotype and MammaPrint are representa-
tive and very important on the world stage; however, their appli-
cability is limited by the high cost inherent in the quantitative
analysis of gene expression.

Artificial intelligence (AI) is being researched for its poten-
tial utility in several fields of knowledge, including oncology.
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The ability of a technology to receive information, process it, and
make decisions based on that information can be very relevant
in several aspects of the oncology practice, including the predic-
tion of response to NACT. Al systems can currently receive and
interpret clinical and pathological information about patients
and predict possible outcomes based on cases from past exam-
ples, i.e., after learning about the subject®*.

The development of a standardized Al-based predictive model
for patients with BC may help make clinical management more
personalized and effective. In our study, we aimed to apply Al
models to predict the response to NACT based solely on clinical
and pathological data.

METHODS

a. Patients

All medical records of patients treated with NACT at the High
Complexity Unit on Oncology (UNACON) of Hospital Geral de
Caxias do Sul (RS), Brazil, and at an affiliated private clinic
from March 2012 to June 2020 were reviewed. The records of
130 patients containing all clinicopathologic information
of relevance to the study were analyzed and divided into two
groups: 90 samples to train the neural network and 40 samples
to perform prospective tests and validate the results obtained
by the AI method.

b. Clinicopathologic criteria

The study included patients for whom the following information
was available: age, body mass index, weight, height, menopausal
status, histologic type, histologic grade, expression of estrogen
(ER) and progesterone (PR) receptors, human epidermal growth
factor receptor 2 (HER-2), expression of Ki-67, tumor size, axil-
lary involvement, molecular subtype, clinical staging, chemo-
therapy protocol, progression during chemotherapy, targeted
therapy, and pathologic staging.

Overall survival was analyzed from the date of diagnosis
until the date of the last follow-up (for patients who remained
alive) or date of death. Progression-free survival was analyzed
from the date of diagnosis to the date of disease progression (for
patients who experienced disease progression), date of death
(for patients who died), or date of the last follow-up (for patients
who remained alive). Pathologic complete response (PCR) was
defined as absence of invasive carcinoma and/or carcinoma in
situin the breast, and ipsilateral axilla after NACT.

c. Expression of estrogen, progesterone, Ki-67
and HER-2 receptors

ER, PR, and HER expressions in breast biopsy specimens were
evaluated by means of immunohistochemistry, with the follow-
ing antibodies:

anti-ER MAb (Dako, Glostrup, Denmark, 1/100 dilution),
. anti-PR MAb (Dako, 1/800 dilution), and
3. polyclonal anti-HER2 antibodies (Dako, 1/3200 dilution) for
the HER-2-neu gene.

The scoring of ER and PR were based on the staining
intensity (weak, moderate, intense). The evaluation criteria
of HER2 status were based on immunostaining and the per-
centage of membrane positive cells, giving a score range of
1+, 2+, 3+. HER2 negative was categorical when no staining
was observed or membrane staining was observed in 1-9%
of tumor cells. HER2 was classified as score 2+ when there
was a weak to moderate complete membrane stainingin 10%
to 49% of the tumor cells, while HER2 was positive score 3+
when there was a strong complete membrane staining in
more than 50% of the tumor cells. In this study, HER2 scores 0
and 1+ were considered negative. HER2 3+ and the Amplified
Fluorescence in situ Hybridization (FISH-amplified) tumors
were considered positive. All HER2 2+ tumors and tumors for
which immunohistochemistry (IHC) was not assessable were
also tested for gene amplification by FISH.

Ki-67 labeling index was defined as the percentage of
Ki-67 antigen positive cells, giving a score range low (<14%)
and high (=14%).

d. Analysis of tumor-infiltrating lymphocytes
The percentage of tumor-infiltrating lymphocytes (TILs) was
assessed in paraffin-embedded tumor sections stained with
hematoxylin and eosin (HE) and was defined as the percentage
of lymphocytes in direct contact with tumor cells.

e. Artificial intelligence

Al is a growing science. Its core principle is the development of
cognitive models that are capable of interpreting and forecasting
data. This interpretation is based on the knowledge acquired by
the model. Within Al science, “knowledge” is data’.

Cognitive models are based on so-called artificial neural
networks (ANNs), which simulate a biological neuron. Human
neurons consist of several specific regions, as:

1. dendrites, which receive nerve impulses;

2. thecell body, or soma, in which information processing takes
place; and

3. nerve endings, which are responsible for the output of nerve
impulses.

An ANN has very similar regions, as seen in Figure 1 below.
Its “dendrites” are represented by the letter w, which highlights
the presence of more than one “nerve projection” (i.e., allowing
receipt of more information), each differentially weighted to
ensure a good data interpretation. In the “cell body” of the ANN,
designated as fa, mathematical functions are applied to the data

Mastology 2023;33:€20220041
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obtained through w. Finally, “nerve endings” allow communica-
tion to take place between ANNs, simulating a neural synapse.
Clinicopathologic criteria were analyzed through the appli-
cation of four ANNs composed of 200 neurons, each designed
specifically for prediction of one of the following outcomes: PCR,
locoregional recurrence, systemic disease progression, and death.
The variables analyzed by the ANNSs are described in Table 1.
Neural networks were created to analyze the outcomes of
interest. These networks were trained on 90 samples and after-
wards was prospectively tested on 40 additional samples.

F. Ethical aspects

As the present study consists of a retrospective analysis of data
from medical records and does not involve direct intervention
on human subjects, investigators were asked to sign a data use
agreement and confidentiality form. Informed consent was waived.

g. Statistical analysis
After the identification of the core (indispensable) criteria, four
supervised-learning ANNs were constructed using a pattern rec-
ognition tool. To ensure optimal fit, a backpropagation algorithm
with feed-forward network topology was used to identify PCR,
systemic disease progression, locoregional recurrence, and sur-
vival. To enhance ANN effectiveness, the number of neurons was
tested with a variety of different settings. To evaluate whether
the proposed system was effective, a prospective study was then
carried out using the developed ANNs.

Descriptive analysis of clinicopathologic data was performed
in SPSS 20.0 software (SPSS Inc. Chicago, IL, United States).

The Figure 1 illustrates the diagram with the methodologies
used in this research.

Figure 1. Diagram of methodologies used in this research.

Table 1. Variables used in the neural network.

T e

Age (years) Numeric
Body mass index Numeric
Weight Numeric
Height Numeric

Menopausal status

Pre-menopausal or post-menopausal

Histologic type

Invasive lobular, invasive ductal,
medullary, or other

Histologic grade G1,G2,0rG3
Estrogep receptor Numeric
expression
Progesterone .

. Numeric
receptor expression
HER-2 expression 1+, 2+, 3+
Ki-67 expression Low or high

Molecular subtype

Luminal A, luminal B, or HER2-enriched

Clinical staging

IA, 1B, 1A, IIB, IIIA, 11B, IIC, IV

Trastuzumab; lapatinib; pertuzumab;

Cl:(fgfcfrerapy trastuzumab + pertuzumab;
P trastuzumab + lapatinib; other
Progression on Ves or no
chemotherapy

Neoadjuvant None; trastuzumab; lapatinib;

targeted therapy

pertuzumab; trastuzumab +pertuzumab;
trastuzumab+ lapatinib; other

Tumor size and

Ductal carcinoma in situ, T1mi, T1a,

location T1b, T1c, T2, T3, T4a, T4b, Tac, T4d
Lymph nodes staging NO, N1, N2, N3
Number of affected .

Numeric

lymph nodes

Mastology 2023;33:€20220041
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RESULTS

Clinicopathologic data

Aretrospective analysis of the medical records of 90 patients was
carried out. The mean age at diagnosis was 46.3 years, and the
mean body mass index was 27.0. Overall, 59 (65.6%) patients were
pre-menopausal and 31 (34.4%) were post-menopausal. On his-
tologic analysis, only 1 patient (1.1%) had invasive lobular BC,
73 patients (81.1%) had invasive ductal carcinoma, 5 (5.6%) had
medullary carcinoma, and 11 (12.2%) had BC of other histologi-
cal types. Most of the patients had histologic grade G3 tumors,
totaling 48 (53.3%), 36 (40.0%) had grade G2, and only 6 (6.7%)
had grade Gl (Table 2).

Regarding gene expression in biopsy specimens, 50 of 90 (55.6%)
had biopsies strongly positive for ER, followed by 30 (33.3%) which
were ER-negative. The rest of the biopsies showed low ER expression
(2;2.2%) and positive ER expression (8; 8.9%). As for PR expression,
most biopsies were negative, being 39 (43.3%), followed by strongly
positive expression in 31 (34.4%), positive expression in 18 (20.0%),
and low expression in only 2 cases (2.3%) (Table 2).

Once HER2 expression was evaluated, 54 biopsies (60%) showed
no expression and 36 (40.0%) showed 1+ expression. Furthermore,
87 biopsies (96.7%) showed high Ki67 expression. The molecular
subtypes observed were: luminal B in 32 cases (35.6%), HER2-
enriched in 24 (26.7%), triple-negative in 19 (21.1%), pure HER2
in 12 (13.3%), and luminal A in 3 (3.3%) (Table 2).

Of the 90 patients who received treatment, only 32 (35.6%)
achieved PCR, while 58 (64.4%) did not. Fifteen patients (16.7%)
experienced systemic disease progression, while 75 (83.3%) were
progression-free (Table 2). This same analysis was performed in
the prospective study (Table 2).

Artificial neural network performance evaluation
Clinicopathologic criteria were analyzed through application
of an ANN composed of 200 neurons to predict the response to
NACT. To assess predictive capacity, confusion matrices were
generated. Sensitivity, specificity, false-positive rate, and false-
negative rate were then derived.

With clinicopathologic data alone, the ANN was able to cor-
rectly predict PCR in 83.3% of cases, with 84.4% sensitivity, 82.8%
specificity, a positive predictive value (PPV) of 73%, and a nega-
tive predictive value (NPV) of 90.6%. Tested prospectively, the
ANN achieved an accuracy of 80.0%, sensitivity of 81.8%, speci-
ficity of 79.3%, and negative and positive predictive values of 92
and 60% respectively (Table 3).

When predictive capacity for systemic progression was
assessed, the ANN exhibited 82.2% accuracy, with 0% sensitiv-
ity, and 98.7% specificity. The PPV was 0%, and the NPV, 83.1%.
When prospectively tested, an accuracy of 77.5% was achieved,
with sensitivity and specificity of 100% and 76.9%, respectively,
and NPV of 100% and PPV of 10% (Table 3).

Table 2. Clinicopathologic data.

n (%) n (%)
retrospective | prospective

Age (years) 46.3 47.5
Body mass index 27.0 279
Weight 70.5 71.3
Height 1.6 1.6
Menopausal status

Pre-menopausal 59 (65.6) 27 (67.5)

Post-menopausal 31(34.4) 13 (32.5)
Histologic type

Invasive lobular 1(1.1) 0(0)

Invasive ductal 73(81.1) 37 (92.5)

Medullary 5(5.6) 2(5)

Other 11 (12.2) 1(2.5)
Histological grade

G1 6(6.7) 5(12.5)

G2 36 (40) 19 (47.5)

G3 48 (53.3) 16 (40)
Estrogen receptor expression

None 30(33.3) 17 (42.5)

Low 2(2.2) 0(0)

Positive 8 (8.9) 3(7.5)

Strongly positive 50 (55.6) 20 (50)
Progesterone receptor expression

None 39 (43.3) 19 (47.5)

Low 2(2.3) 0 (0)

Positive 18 (20) 7 (17.5)

Strongly positive 31(34.4) 14 (35)
HER?2 expression

0 54 (60) 33(82.5)

1+ 36 (40) 7(17.5)

2+ 0(0) 0(0)
Ki67 expression

Low 3(3.3) 7 (17.5)

High 87 (96.7) 33(82.5)
Molecular subtype

Luminal A 3(3.3) 5(12.5)

Luminal B /HER2-negative 32 (35.6) 15 (37.5)

Luminal B /HER2-enriched 24 (26.7) 3(7.5)

Pure HER2 12 (13.3) 4 (10)

Triple negative 19 (21.1) 13 (32.5)

Pathologic complete response 32 (35.6) 15(37.5)

No pathologic complete 58 (64.4) 25 (62.5)

response

Systemic progression 15(16.7) 10 (25)

No systemic progression 75(83.3) 30 (75)

Mastology 2023;33:€20220041
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The same analysis was performed for locoregional recur-
rence. The ANN had 95.6% accuracy, with a sensitivity of 0% and
specificity of 100%. Positive and negative predictive values were
0% and 95.6%, respectively. In the prospective test, the network
accuracy was 95%, with sensitivity and specificity of 0% and 95%,
respectively. The PPV was 0% and the NPV was 100% (Table 3).
The sensitivity and PPV were 0% because no patient had disease
progression or recurrence in the retrospective dataset.

When the ANN was used to predict whether patients would
be alive or dead, it achieved 90% accuracy, with a sensitivity of
95.1%, and specificity of 44.4%. Positive and negative predictive
values in this analysis were 93.9 and 50%, respectively. Tested pro-
spectively, the ANN achieved an accuracy of 87.5%, sensitivity of
94.3%, specificity of 40%, NPV of 50%, and PPV of 91.7% (Table 3).

DISCUSSION

NACT is associated with PCR as well as with locoregional or sys-
temic recurrence, and the response to NACT is the main determi-
nant of each of these events. The present study demonstrated, for
the first time, how the response to NACT can be predicted with
Al methods. Alis a growing area of study, with an ever-increas-
ing body of evidence demonstrating its applicability in various
fields®*®. The possibility of using an Al tool to guide clinical man-
agement of BC, a life-threatening condition, is extremely relevant.

Neoadjuvant Chemotherapy and

Pathologic complete response

PCRis associated with several factors. Understanding which are
these factors and the relative importance of each one is essential.
In this study, clinicopathologic data were used to train an ANN
to predict response to NACT. Corroborating the present study,
prior researches have described various clinical and pathologic
factors that may be related to the response to NACT. Diaz-Casas
et al?, in a study of 414 patients with BC, found that PCR was
associated with tumor molecular type, observing higher rates of
PCR in pure-HER2 and triple-negative tumors. They also found
that larger tumors are associated with nonresponse to NACT.

When analyzing clinicopathologic predictors of recurrence
in patients with BC who achieved PCR to NACT, advanced clini-
cal staging, tumor size, presence of lymph node metastases, and
HER?2 positivity before NACT were identified as significantly
predictive of disease recurrence. Conversely, residual ductal and
nodal disease in situ after NACT were not significant predictors™.

In a study of 117 patients, PCR was significantly associated
with expression of ER and absence of HER2 expression (p=0.0006),
as well as with stages T2 (p=0.043) and T3 (p=0.018)". The same
factors were assessed in our study and, corroborated as predic-
tive of PCR. We used data to construct an ANN and predict the
same outcome previously described in the literature, Thus, our
results corroborate the data published in the literature, but with
a significant difference: the use of Al to obtain them.

Neoadjuvant chemotherapy and
locoregional recurrence
In our study, the ANN correctly predicted locoregional recurrence
95.6% of the time, with a NPV of 95.6%. These data were obtained
through the use of an Al model based on clinicopathologic data
only. This same correlation was described in alarge study involving
3,088 patients over a 10-year follow-up period, which found that the
clinical characteristics of a tumor can be used to predict the risk of
locoregional recurrence'. The same association was observed by
Gillon et al.in 1,553 patients; the authors reported that BC classifica-
tion and PCR are important predictors of locoregional recurrence'.
To date, there are no reports of the use of Al to predict locore-
gional recurrence in patients with BC after NACT. Therefore, this
is the first study to demonstrate a new predictive model with the
potential to change clinical management.

Neoadjuvant chemotherapy and systemic
disease progression

Death after NACT is associated with progression of systemic
disease. The ANN correctly predicted whether patients would
be alive or dead after NACT 82.2% of the time, with a specificity
0f 98.7%; on subsequent prospective testing, 77.5% accuracy was
achieved. Several factors have been described in the literature

Table 3. Predictive performance of an artificial neural network trained on clinicopathologic data alone to assess response to neoad-
juvant chemotherapy in patients with breast cancer.

Pathologic complete . . Locoregional
Systemic progression
response recurrence

Retro (%) | Prosp (%) | Retro (%) | Prosp (%) | Retro (%) | Prosp (%) | Retro (%) | Prosp (%)
80 95 90

Survival

Accuracy 83.3 82.2 77.5 95.6 87.5
Sensitivity 84.4 81.8 0 100 0 0 951 94.3
Specificity 82.8 79.3 98.7 76.9 100 95 44.4 40
Positive predictive value 73 60 0 10 0 0 93.9 91.7
Negative predictive value 90.6 92 83.1 100 95.6 100 50 50

Retro: retrospective; Prosp: prospective.
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as potential predictors of systemic progression. HER-2 expres-
sion and triple-negative status are two factors reported as such
by Yiqun et al.*.

A previous study evaluated the ability of an ANN to pre-
dict survival after BC without assessing the response to NACT.
Based only on the Surveillance, Epidemiology, and End Results
(SEER) Program' dataset, composed of 162,500 records with
16 main characteristics (the most informative ones being tumor
size, number of affected lymph nodes, and age at diagnosis, all
parameters which were also included in our model), this ANN
achieved 65% accuracy'®.

Artificial intelligence-based fForecasting

The use of Alin healthcare has been growing exponentially, with
particular interest in the development of systems to guide clini-
cal management. Specifically regarding BC, studies have focused
on the ability of Al to interpret imaging findings''°. There is very
little published data on chemosensitivity and resistance™, and,
so far, no studies have demonstrated predictive ability based
exclusively on clinicopathologic data. The present study is thus
the first of its kind.

Some prior research has investigated the ability of ANNs
and their learning models to predict risk in BC, including dis-
ease progression®*. However, to date, no published research has
used clinicopathologic data to predict the response to NACT in
patients with BC, thus highlighting the importance of the pres-
ent study in advancing science.

Limitations include the lack of validation of the model in a
larger sample, which justifies the expansion of the present project.
For this reason, we have requested this extension in an effort to
minimize its limitations and hence contribute more significantly
to the clinical management of patients with BC.
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Salivary gland tumor:
atypical presentation of breast cancer
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, Felipe Eduardo Martins de Andrade?

ABSTRACT

Breast cancer is a heterogeneous disease with various histological and molecular subtypes. Among them, salivary gland tumors are
rare and can be divided into three groups: pure myoepithelial differentiation, pure epithelial differentiation and myoepithelial with
mixed epithelial differentiation. In the last group, adenoid cystic carcinoma stands out, a rare entity with low malignant potential.
It represents less than 0.1-3% of breast cancer cases and has the most frequent clinical presentation as a palpable mass. The diagnosis
is confirmed by histology and immunohistochemistry. Classically, they are low-aggressive triple-negative tumors, with overall survival
and specific cancer survival at five and ten years greater than 95%. However, there are rare reports of aggressive variants with a risk
of distant metastasis and death. Treatment is based on surgical resection with margins. Lymphatic dissemination is rare, and there
is no consensus regarding the indication of an axillary approach. Adjuvant radiotherapy is indicated in cases of conservative surgery
and should be discussed in other cases. The benefit of chemotherapy remains uncertain, as most tumors are indolent. We report a
case that required individualized decisions based on its peculiarities of presentation, diagnosed in an asymptomatic elderly patient
during screening, in which mammography showed heterogeneous gross calcifications clustered covering 1.6 cm. Stereotactic
guided vacuum-assisted biopsy was performed, and the area was marked with a clip. The anatomopathological examination led to
a diagnosis of salivary gland-type carcinoma, triple-negative. The patient underwent segmental resection of the right breast and
sentinel lymph node biopsy. The final anatomopathological result was similar to that of the biopsy, with an immunohistochemical
profile of the adenoid cystic type and two sentinel lymph nodes free of neoplasia. Considering age and histological subtype, adjuvant
therapy was not indicated. Follow-up for three years showed no evidence of disease.

KEYWORDS: breast cancer; triple-negative breast cancer; adenoid cystic carcinoma.

INTRODUCTION

Breast cancer is the most common malignant disease in women',
considered a heterogeneous disease with various clinical and path-
ological presentations?, and among them, salivary gland tumors
are rare. These can be divided into three groups: pure myoepi-
thelial differentiation, pure epithelial differentiation and myo-
epithelial and mixed epithelial differentiation. In the last group,
adenoid cystic carcinoma stands out, a rare entity with low
malignant potential®.

Adenoid cystic carcinoma (ACC) of the breast is a heterogeneous
biphasic tumor composed of basaloid and epithelial cells. It repre-
sents approximately 0.1-3% of breast cancers"®. Due to its rarity,
there are few databases on this carcinoma, and most of the studies

are case reports or with a small sample of patients. The manage-
ment protocol remains unestablished. Therefore, to contribute to
the formation of a database about the ACC, we report a case of an
elderly patient diagnosed during screening, requiring individual-
ized decisions based on their peculiarities of presentation.

CASE REPORT

A 74-year-old woman, menopausal, history of sister with breast
cancer at age 58, presented to the outpatient clinic asymptomatic,
and she was referred because of changes in the screening mam-
mogram. Mammography (Figure 1) showed heterogeneous gross
calcifications clustered in the superolateral quadrant of the right
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breast, measuring 1.6 cm, classified as BIRADS 4. A percutaneous
vacuum-assisted biopsy guided by stereotaxis was performed,
and the area was marked with a clip. The anatomopathological
result showed a salivary gland-type carcinoma, histological and
nuclear grade 2, with an immunohistochemical profile showing
positive C-kit, CK5/6 and S-100 and negative hormone receptors
and HER-2 (triple-negative).

Because of the favorable histology and extent of the disease,
the patient was then submitted to segmental resection of the right
breast and sentinel lymph node biopsy. The final anatomopatho-
logical result (Figure 2) confirmed that it was an invasive carci-
noma of the salivary gland type, with a morphological and immu-
nohistochemical pattern of the adenoid cystic type, histological
and nuclear grade 2, measuring 2.2 x 1.5 cm, associated with flat
and solid ductal carcinoma in situ, with deep and inferior margin
compromised by the invasive neoplasia and two sentinel lymph
nodes free of neoplasia. The patient then underwent enlargement
of surgical margins, with multifocal residual invasive neoplasia,
the largest focus measuring 0.81 cm, with free margins and the
presence of angiolymphatic embolization. Considering age and
histological subtype, adjuvant therapy was not indicated. She was
followed up for three years and then had no evidence of disease.

Figure 1. Calcification clustered in the superolateral quadrant
of the right breast.

DISCUSSION

Clinico-pathological characteristics

ACC is a characteristically biphasic subtype of salivary gland
tumor, composed of myoepithelial/basaloid and luminal/epi-
thelial ductal cells, which can be arranged in tubular, cribriform
or solid growth patterns®*®. Generally, there are these three pat-
terns in the same tumor, present in heterogeneous proportions,
the tumor being graded by the extent of the solid component®.
Within this morphological spectrum of presentation, the basaloid
predominant variants tend to have greater tumor aggressiveness®”.

On microscopic analysis, the cells of this tumor have scarce
cytoplasm and a hyperchromic nucleus, but a variable spec-
trum of morphological aspects, similar to those seen in salivary
glands, is reported, impacting the prognosis®.

Genetically, ACC is characterized by a specific gene fusion,
responsible for the development of its characteristic pheno-
type. The case in question had an infrequent presentation of
adenoid cystic carcinoma (suspicious calcifications) on screen-
ing mammography?®.

This tumor is characterized by an insidious and continuous
evolution®, usually diagnosed in the early stages*%, asin the case
of the patient in this report. The most common clinical presen-
tation is a palpable mass/nodule, present in up to about 70% of
cases*®*. The atypical presentation of the reported patient can
be seen, who was asymptomatic, with a change in the screen-
ing examination.

Zhang et al. reported in a retrospective cohort and meta-
analysis with a sample of 511 that more than half of diagnoses
occur in patients between 50 and 69 years old®, which is compat-
ible with data from several other studies™** and similar to that
observed in American databases’. Our patient was slightly above
this age range, as she was 74 years old at the time of diagnosis.

The rate of patients with a family history of breast can-
cer, suggesting a hereditary component, is similar to that usu-
ally described for invasive ductal carcinoma of no special type
(IDC-NST).

The radiological findings are variable and may be difficult to
interpret®*. A suggestive sign on imaging is the presence of an
isodense mass with internal septations on magnetic resonance
imaging in the T2-weighted sequence'. The reported patient had
apeculiar presentation, with a mammogram showing clustered
heterogeneous coarse calcifications.

Preoperative diagnosis can be performed with fine-needle or
core-needle biopsy, the latter being more accurate®.

Immunohistochemistry helps in the diagnosis and explains
the heterogeneity of the cells that make up the ACC: epithe-
lial cells express CK7, CK8 and CD117(c-Kit); basaloids express
CK14 and CK5/6; the myoepithelial ones express S-100**. As for
the molecular classification, the vast majority are triple-nega-
tive?®S. However, there are controversies in the literature, with
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Figure 2. Histological pattern of the tumor.

the frequency of hormone receptor positive tumors ranging from
25%" to almost 50%". The tumor in the reported case was triple-
negative, fitting the most common form of molecular classifica-
tion of this tumor subtype, and exhibited immunohistochemi-
cal expression of the markers mentioned in the literature, with
¢-Kit, CK5/6 and S-100 being positive.

Most triple-negative breast tumors are aggressive, with a
high histological grade. However, ACC tends to have a favor-
able prognosis and low histological grade, even when it presents
as triple-negative®. It is suggested that this is due to the lower
Ki-67 rate, but there is still controversy in the literature®. Another
study suggests that this association is due to the lower genomic
instability of ACC".

Still, ACC may rarely undergo a process of dedifferentiation from
the neoplastic clone, with the development of more aggressive high-
grade carcinomas and with a greater risk of distant metastasis®.

Treatment and prognosis

There are no well-established management protocols because
of the sampling limitations of studies due to the rarity of this
pathology**. Classically, treatment involves surgery with resec-
tion margins, with conservative surgery considered an adequate

Mastology 2023;33:e20210037

therapeutic option', always followed by adjuvant radiother-
apy>*!. Zhang et al. reported a conservative surgery rate of 66%.
The patient in the reported case underwent conservative surgery
with assessment of intraoperative margins, which were com-
promised, leading to a reapproach for enlargement. Adjuvant
radiotherapy followed®.

Mastectomy may be indicated if the invasive lesion with
tumor is affecting the breast in a proportion that makes an aes-
thetically satisfactory partial excision unfeasible® In the litera-
ture, the percentage of patients undergoing mastectomy ranged
from 33 to 72%*°%,

Animportant consideration in therapeutic choice is the knowl-
edge that there are tumor variants that can be more aggressive,
such as those with a basaloid predominance. This graduation is
given by the proportion of distribution of the histological compo-
nents (tubular, cribriform and solid)®. In these aggressive basa-
loid variants, the rate of nodal involvement can reach 20% and
that of distant metastasis, 16%".

In general, lymphatic dissemination is rare, ranging from 0
to 5% in the literature**¢#*1¢, Khanfir et al. reported no nodal
involvement in a sample of 51 patients'. Because of this low rate
of nodal involvement, the role of axillary dissection remains




Nunes ML, Dassie TFS, Campanerutti GA, Andrade FEM

unclear*". Sentinel lymph node biopsy may be an option, with
good identification rates. To decide on its use, factors such as
tumor size, hormone receptor status, nuclear grade and lym-
phovascular invasion should be evaluated. In recent studies,
the rate of performance of this procedure varied between 50 and
100%**. In the present case, we opted for sentinel lymph node
biopsy, whose anatomopathological examination identified two
cancer-free lymph nodes.

The use of adjuvant chemotherapy is controversial but
should be considered”. In the consensus of St. Gallen in 2011,
indicating adjuvant chemotherapy was suggested for cases
of high-grade tumors, tumors larger than 3 cm, lymph node
involvement or distant metastasis"”. However, this tumor is
usually resistant to this therapy®, which is why its indication
is rarely described*®.

Wang et al. compared 36 cases of ACC with 108 cases of low-
grade breast invasive ductal carcinoma, with standardized groups
regarding clinical and tumor variables. These authors concluded
that ACC has alower rate of Ki-67 and tumor nodal involvement
but larger-size tumor compared to low-grade IDC-NST?

Classically, ACCis described as being associated with a favor-
able prognosis, with a low rate of distant metastasis and local
recurrence, with excellent survival rates®**'%, It should be noted
that some studies are controversial, perhaps because of the het-
erogeneity and rarity of ACC, reporting rates of local recurrence
and distant metastasis varying between 8 and 14% and 8 and
21%, respectively*®'>. The most common sites of distant metas-
tasis are lung, bone and liver®®.
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Evaluation of clinical, pathological and
epidemiological profile of patients with breast
cancer in the microregion of Lavras - MG

Cassio Furtini Haddad'™ ®, Cassia Maia Reis' ®, Ana Carolina de Oliveira Paiva' ®, Amanda de Oliveira
Pereira' ®, Pedro Henrique Leal' ®, Saulo Marcos Carmo dos Reis' ®, Cassia Alves Carrilho de S&'

ABSTRACT

Introduction: Breast cancer is associated with high frequency and mortality in Brazilian women. There have been limited studies
portraying the characteristics of breast cancer cases in the countryside of the state of Minas Gerais for a long period of time, a fact
that will allow us to better understand the epidemiology of these tumors. This descriptive study aims to analyze the epidemiology
and clinical features of patients with breast cancer treated at a public health service facility in Lavras, MG. Methods: This is a
transversal study with 299 women diagnosed with breast cancer between 2002 and 2022, based on data collection from medical
records and subsequent descriptive analysis. Results: There were a total of 317 cases, and 299 were eligible for the study. The mean
age at diagnosis was 54.2 years, and 36.1% of the patients were under 50 years old at diagnosis. Positive family history was found
in 17.0% of the patients. The diagnosis was made by clinical alteration detected on physical examination in 71.5% of cases, and
lump was the most frequent type of lesion (89.0%). Invasive carcinoma was 93.1% of the cases, and the mean tumor size was
28.6 mm. The average time between first medical appointment and diagnosis was 63.2 days, and between diagnosis and beginning
of treatment was 39.6 days. Conclusions: This study showed that a significant number of cases occurred in women outside the
recommended age for screening in Brazil. Diagnosis was predominantly performed by clinical examination, with delays in obtaining
the histological diagnosis, and the stage at diagnosis was high, and these facts were associated with the health system limitations.

KEYWORDS: breast neoplasm; age groups; cancer screening.

INTRODUCTION

Breast cancer (BC) is the most common malignant neoplasm
among women in Brazil and in the rest of the globe, account-
ing for 23% of all cancer cases worldwide? Several risk factors
have already been established, including endogenous and envi-
ronmental factors. It is the leading cause of death from cancer
in the Brazilian female population®.

In the United States, BC mortality rates showed a 40% decline
from 1989 to 2017, meaning over 375,000 fewer deaths’. In con-
trast, as is the case in most low- and middle-income countries,
Brazilian estimates indicate stable or increasing mortality rates,
with more than 16,000 deaths in 2017°.

Early diagnosis is closely related to imaging diagnosis and
clinical recognition of small tumors, strongly influencing the
prognosis of the disease. According to Records from the Cancer
Hospital, in Brazil there were 40% of BC diagnoses in stage 3 and 4

in 2010° Advanced stage at diagnosis is difficult and costly to treat,
and is associated with increased morbidity and poor survival™®.

Among the prognostic factors, besides the intrinsic tumor
characteristics, such as the hormonal receptors status and the
human epidermal growth factor receptor-type 2 (HER2) over-
expression, associated with the tumor size, axillary status, and
staging, the time between the clinical manifestation of the disease
and its diagnosis and initiation of treatment may be included™".

The state of Minas Gerais has few and short isolated studies
that portray the profile of patients with BC, as well as stage at
diagnosis, time to obtain the diagnosis and to start treatment.
Faced with such an incident pathology that causes significant
morbidity and mortality among the female population in Brazil,
studies must be conducted to better elucidate epidemiology, dis-
ease presentation and behavior, and the best methods involved
in the screening and diagnosis of this disease®".
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The justification for carrying out the present study is based
on the proposal to present the unprecedented results of a series
of patients with BC in the microregion of Lavras, Minas Gerais.

The purpose of this article is to verify clinical and pathologi-
cal characteristics, age distribution, as well as the time interval
for the diagnosis and the beginning of treatment, of patients
with breast cancer attended in the public service at a second-
ary reference center in the countryside of Minas Gerais (MQ).
Such knowledge may, thus, subsidize the planning, implemen-
tation, and evaluation of policies and actions of the Unified
Health System (SUS) at the regional level, especially regarding
the availability of methods that enable early detection and ade-
quate treatment by the SUS.

METHODS

A descriptive, retrospective study was carried out based on the
analysis of medical records of patients attended at the Mastology
Service of the Centro Estadual de Atengdo Especializada (CEAE)
in the city of Lavras, in the south of the state of Minas Gerais,
Brazil. The CEAE is a secondary care center, a reference in mas-
tology care in the microregion of Lavras. It offers mastology
appointments, imaging tests (mammography and ultrasound)
and breast biopsies. Breast cancer surgeries are performed at
Santa Casa de Misericordia de Lavras - MG, and adjuvant treat-
ments (chemo and radiotherapy) are provided in a reference cen-
ter for the microregion in another city (Varginha, Minas Gerais).

People included in the study came from Lavras and its micro-
region, which comprises 10 other municipalities. Data were col-
lected in a standardized form and, subsequently, tabulated and
analyzed exposing quantitative variables and absolute and rela-
tive frequencies.

This study was approved by the Ethics Committee in Research
with Human Beings of Universidade Federal de Lavras - MG
(UFLA) - CAAE: 36285320.2.0000.5148.

All cases of breast carcinoma diagnosis between January
2002 and April 2022 were selected. The inclusion criterion was
the histologic diagnosis of breast carcinoma in patients over
18 years of age. There were a total of 317 cases during the estab-
lished period, 18 of which were excluded because there was no
information in their records to obtain the necessary data and/or
because they had undergone treatment at another health facil-
ity soon after diagnosis. Thus, the final sample of the study con-
sisted of 299 patients.

Only cases of first-degree relatives with the disease, i.e.,
mother, sister and/or daughter, were considered as a positive
family history. For the classification of the menopausal status,
the definition of post-menopause was used, involving the classi-
fication of the patient into one of these four groups: women aged
60years or older, women who underwent bilateral oophorectomy,
women without their uterus and with laboratory tests showing

increased follicle-stimulating hormone (FSH) levels, and women
younger than 60 years of age, with uterus, non-users ofhormonal
therapy, in amenorrhea for at least 12 months before the diag-
nosis of breast cancer. Other than the situations described, the
classification was premenopausal.

To obtain data for staging, classification of Tumor, Node,
Metastasis (TNM), the 8th edition of the American Joint Committee
on Cancer (AJCC) was used.

Molecular classification was based on luminal A (ER+/PR+/
HER?2-/low Ki-67: <20%), luminal B Her2-negative (ER+/PR+/HER2-/
high Ki-67: 220%), luminal B Her2-positive (ER +/PR+/HER2+), Her 2
(ER-/PR-/ HER2+), and triple negative (ER-/PR-/HER2-) BC subtypes'.
Positive ER or PR was considered when 21% of invasive malignant cells
exhibited nuclear staining or immunoreactivity. The HER2 test was
scored from 0 to 3+, where: score 0 or 1 was negative; 2+ was unde-
fined; and 3+ was positive. When there was any undefined result, FISH
(Fluorescence in situ hybridization) was performed for definition.

Database, analysis of variance and mean tests, as well as
procedures for frequency analysis, were performed by the soft-
ware Sisvar 5.3 Build 77.

RESULTS

In the final sample of the study, 299 patients with breast carci-
noma were included; 204 of them were from the city of Lavras
and the other 95 were from cities in the microregion.

The average age of the patients was 54.2 years (£12.3). The divi-
sion into groups by age is shown in Figure 1.

The evaluation of the menopausal status showed that 40.5%
of the patients were premenopausal at diagnosis. As for parity,
14.4% of the patients were nulliparous at the time of diagnosis.
Positive family history was found in 17.0% of the cases. Clinical
characteristics are listed in Table 1.

The diagnosis of breast cancer was given based on alterations
in the clinical examination in 71.5% of the cases. Lump was the
most common type of lesion found: 89.0% of the cases (Figure 2).

In this study, 93.1% of the patients had invasive breast carci-
noma, and 6.9% were diagnosed with ductal carcinoma in situ.
In cases of invasive carcinoma, the analysis of the histological
type revealed the high prevalence of the ductal type: 84.5% of
the cases (Figure 3).

The mean tumor size of invasive carcinomas was 28.6 mm
(£19.5; 0.3-13.3 cm) and median of 25 mm. At the time of diag-
nosis, 56.9% of the patients had clinically negative axilla, and
43.1% had clinically positive axilla. Regarding the histologic
grade, most patients had a lesion with histologic grade 2 (59.4%).
Histopathological characteristics are listed in Table 2. The most
common stages at the time of diagnosis were IIA and IA: 28.9
and 24.4%, respectively (Table 3).

The average time between the medical appointment that moti-
vated the investigative process and the histologic diagnosis was
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66.2 days (+48.0). The average time between the histologic diag-
nosis and the beginning of the treatment was 39.6 days (£29.8).

DISCUSSION

Breast cancer is a disease of global impact, high incidence, preva-
lence, and mortality. In Brazil, 66.280 new cases were estimated
for 2022, which represents an adjusted incidence rate 0f 43.74 cases

Figure 1. Distribution of breast cancer cases by age.

per 100,000 women®. For the same period, 8,250 new cases were
estimated in Minas Gerais®.

Inthis study, the mean age at diagnosis was 54.2 years. The high-
est frequency of cases occurred in women of the 50-59 age group
(30.4%; n=91), but the high prevalence of cases among women
aged 40-49 years stands out (25.4%; n=76). Combined with the
cases of the 30-39 age group, they represent 34.8% of the total
figure, a rather significant number of cases. The data evidenced

Table 1. Clinical characteristics of patients diagnosed with breast carcinoma.

Category Absolute frequency (n) Percentage (%)
Nulliparous 43 14.4
Parity Primiparous 42 14.0
Multiparous 214 71.6
Yes 231 77.3
Breastfeeding
No 68 22.7
Pre-menopause 121 40.5
Menopausal status
Post-menopause 178 59.5
Yes 75 25.0
Smoking
No 224 75.0
Positive 51 17.0
Family History
Negative 248 83.0
Clinical 214 71.5
Type of Diagnosis
Imaging 77 28.5

Mastology 2023;33:€20220037
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Figure 2. Type of lesion at disease presentation.

here are in agreement with other studies in the literature'>** Vale
et al. found a prevalence of 34.4% in women under 50 years of age
when surveying the number of breast cancer diagnoses given
in the city of Sdo Paulo between 2000 and 2015%. In the largest
retrospective study on the breast cancer profile in the Brazilian
population, called AMAZONA study, 41.1% of the patients were
younger than 50 years old at the time of their diagnosis'. Such
evidence raises the discussion regarding the need to expand
the current screening program for breast cancer as adopted by
the Ministry of Health in Brazil, which does not contemplate
women between 40-49 years of age when they are at the usual
risk. The high number of cases in women in this age group calls
for greater attention for this public.

As for the histological type, it is known that the invasive
ductal breast carcinoma, now called invasive carcinoma of no
special type, is the most frequent subgroup, and the findings of
this study are in line with the literature data". The rate of ductal
carcinoma in situ (DCIS) found was 6.9%. In Brazil, little informa-
tion has been published on the epidemiology of carcinomas in
situ.Its incidence is estimated to vary between 6.6 and 8.9%'>18,

Table 3. Stage at diagnosis.

Stage Absolute Frequency (n) Percentage (%)
0 20 6.9
1A 71 24.4
1B 3 1.0
1A 84 28.9
1B 50 17.2
1A 33 11.3
1B 18 6.2
. o ) ) ) ) . ll[e 5 1.7
Figure 3. Distribution according to the invasive breast carcino-
ma histological type. v l 2.4
Table 2. Histopathological characteristics of the tumor.
Variable Category Absolute Frequency (n) Percentage (%)
Positive 234 81.5
Estrogen receptor
Negative 53 18.5
Positive 215 74.9
Progesterone receptor
Negative 72 25.0
Positive 49 171
HER-2 Receptor
Negative 237 82.9
Luminal A 90 31.6
Luminal B 114 40.0
Molecular Subtype Luminal B-Her2 30 10.5
HER-2 19 6.7
Triple-negative 32 11.2
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These numbers reflect the failure to establish an efficient mam-
mography screening system. For the sake of comparison, inter-
nationally, DCIS now represents about 20% of all breast cancers
diagnosed by screening®*'.

Other data obtained in this study reveal that most patients
(71.5%) had their diagnosis established when they already had
palpable clinical lesions, which may have a direct relation to
prognosis, type of treatment performed, and costs to the health
system. The type of lesion most often found was lump (89.0%),
which corroborates other studies that showed that the most asso-
ciated sign of breast cancer is the breast nodule'**% The presence
ofanodule larger than or equal to 2 cmis related with increased
risk of breast cancer®. In the present study, the average tumor
size at diagnosis was 28.6 mm, which is not in line with a good
early diagnosis strategy. The clinical examination of the breasts
performed by trained health professionals associated with mam-
mography remains the best strategy for diagnosis in women at
usual risk. However, the low number of screening mammograms
in Brazil reflects on the rates of diagnosis already with clinically
identified lesions. It is also known that breast self-examination
is not recommended as a cancer screening method and has not
shown effectiveness in reducing mortality from BC, which further
reinforces the need for organized screening programs in Brazil*.
Recently, a large study carried out in Mumbai, India, has found
that clinical breast examination conducted every two years by
primary health workers significantly downstaged breast cancer
at diagnosis, but with a non-significant 15% overall reduction in
breast cancer mortality®.

Nulliparity is recognized as arisk factor for the development
ofthe disease. Nevertheless, in our study, only 14.4% of diagnosed
patients had this condition. Pregnancy and lactation are con-
sidered important protective factors for breast cancer. In our
analysis, most patients had such conditions: 71.6% of patients
were multiparous and 77.2% had a history of breastfeeding. This
information highlights the diversity of factors involved and their
real weight in the development of a breast cancer.

A family history of breast cancer is also a crucial factor
associated with an increased risk of BC. Approximately 16% of
patients diagnosed with breast cancer report a first-degree rel-
ative affected by the same condition". The data from our study
showed a positive family history of breast cancer in 17.0% of the
cases, numbers that are in agreement with other studies, such
as Barboza et al, in which 1,176 Brazilian patients were analyzed,
and most had no cases of breast cancer in the family*. The posi-
tive family history of breast cancer in a minority of cases does not
justify screening based on this circumstance by itself, requiring
more careful risk assessment.

Data from the present study show that 25.0% of patients were
smokers. It is noteworthy that carcinogens found in tobacco are
transported to the breast tissue, increasing the likelihood of
mutations in oncogenes and suppressor genes (p53 in particular).

Mastology 2023;33:e20220037

Moreover, a long smoking history and smoking before the first
full-term pregnancy are additional risk factors, more pronounced
in women with a family history of breast cancer”. Although it is
controversial, the association between smoking and breast can-
cer is evidenced in several studies’.

Axillary lymph node involvement is a prognostic marker in
the management of BC, and sentinel lymph node biopsy is an
important part of tumor staging®. Axillary lymph node clinical
involvement was observed in 43.1% of cases (n=121), whereas
56.9% (n=160) of patients had no suspicious axillary lymph node
at diagnosis. The National Surgical Adjuvant Breast and Bowel
Project (NSABP) in B-32 trial reported 29% of sentinel lymph
node positivity, while in specialized centers, and with effective
screening, the positivity rate is dropping below 20%**%. Such
datareinforce the importance of the cyto/histological diagnosis
of the axillary status, due to the considerable false positive and
false negative results of the axilla clinical examination. In cases
of histological lymph node involvement, late diagnosis negatively
impacts survival, in addition to worsening quality of life when
lymphadenectomy is performed.

The histological classification known as the Nottingham
Classification System is arecommended grading system to help
determine the prognosis of BC*. Several studies have shown that
patients with histological grade 1 have the best prognosis, while
grade 3 tumors have the worst prognosis®. In the present study,
it was found that 13.0% (n=37) of the tumors diagnosed were his-
tological grade 1, whereas most of the cases, 59.4% (n=170), were
grade 2 and the other 27.6% (n=79) were classified as grade 3.

We observed that a smaller proportion of cases were diag-
nosed in early stages (stage 0 and I): 32,3%. Stage ITA was the most
found, with 28.9% of cases (n=84), followed by A with 24.4% (n=71),
and IIB with 17.2% of diagnoses (n=50). These data are aligned
with a previous descriptive study conducted in this same health
center in the countryside of Minas Gerais, through the analy-
sis of 112 cases of BC diagnosed between 2008 and 2013, which
revealed stage Il as the most common at diagnosis'2. Dugno et al.,
in a cross-sectional study with 273 patients in a hospital in south-
ern Brazil, found that most patients had the disease diagnosed in
stages T and II (70.8% of cases; 36.6%, and 34.2%, respectively)*.
Similarly, Simon et al. observed in a retrospective cohort of 2,296
women with histologically proven breast cancer that more than
half (53.5%) of cases were stage Il at diagnosis®®. On the other hand,
such data also reflect the heterogeneity of BC in Brazil, given that
another cohort of patients with BC treated surgically at Hospital
das Clinicas in Belo Horizonte showed that the stage at diagnosis
was higher among patients in the public health system compared
with diagnoses made in the private system (58% of cases in the
public health services were diagnosed in the initial stages and 42%
in stage I1I, while in the private system 86.4% were detected in the
initial stages and only 17.6% in stage I1I)*. We found a small number
of cases in stages IIIB (6.2%), IIIC (1.7%) and IV (2.4%). These data
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may reflect a possible bias related to the search or direct referral
to aspecialized oncology center, without the primary assessment
in our service, in advanced cases. Possibly, the low rate of stage
IV tumors is due to the fact that patients did not pass through
our service. Our microregion has a reference center in oncology,
located in another city, that offers surgeries, systemic treatment
and radiotherapy, and some patients are referred directly to this
center by their cities.

In Brazil, laws define the maximum period of 30 days between
the diagnostic hypothesis of BC and the confirmation through
exams necessary for elucidation, and of 60 days between diagno-
sis and the beginning of treatment®. In our study, it was found
that the mean time between the first visit to the mastologist and
the histological diagnosis of BC was 63.2 days, and the mean
time between histological diagnosis and the beginning of treat-
ment was 39.6 days. In a recent study conducted by Gioia et al.
in Rio de Janeiro, Brazil, the mean time to start treatment was
39 days®. It can be perceived in our study that the beginning of
the treatment is within what is recommended by law; however,
as observed in other studies, a delay is identified concerning the
time of diagnosis of BC, with reports of the average delay reach-
ing 142.5 days in other Brazilian surveys*. We think that our
delay in obtaining the diagnosis can be, in part, reduced with
the adoption of a patient navigation process.

According to the World Health Organization, there are three
main steps to early diagnosis: awareness of the cancer symptoms
and getting medical care (access interval); clinical evaluation,
diagnosis and staging (diagnostic interval); and transition to
treatment (treatment interval)®. Strategies focused on reduc-
ing delays between the detection of the first sign or symptom
and treatment initiation should address the delays in all these
steps. Implementing a BC patient navigation program has great
potential to alleviate the barriers faced by patients in the public
sector, and improve the outcomes of patients with BC in Brazil.

It is important to note that the data found in the present
study are limited by their retrospective methodology and the
restricted number of participants. However, such data contribute
to the discussion about the strategy of mammographic screening

REFERENCES

1. Pinheiro AB, Lauter DS, Medeiros GC, Cardozo IR, Menezes
LM, Souza RMB, et al. Cdncer de mama em mulheres jovens:
andlise de 12.689 casos. Revista Brasileira de Cancerologia.
2013;59(3):351-9. https://doi.org/10.32635/2176-9745.
RBC.2013v59n3.500

2. Magalhdes G, Branddo-Souza C, Fustinoni SM, Matos JC,
Schirmer J. Perfil clinico, sociodemogréfico e epidemiolégico
da mulher com céncer de mama. Rev Pesqui (Univ Fed Estado
Rio J, Online). 2017;9(2):473-9. http://doi.org/10.33448/rsd-
v11i9.30747

in a younger age range in comparison with the current recom-
mendation of the Ministry of Health, considering the significant
prevalence of cases in the 40-49-year-old age group, in addition
toimproving the coverage of mammography screening across the
target population. Additionally, it was observed that there is still
a delay between the first visit to a specialist and the histological
diagnosis of the lesion, suggesting that the diagnostic strategy
is not ideal, since a considerable portion of BC cases could have
been diagnosed even earlier and faster.

CONCLUSION

This study showed an important number of cases of BC in women
who have not reached the age range recommended for the begin-
ning of screening. Although they do not correspond to the majority
of cases, they deserve attention because of their significant obser-
vance in the total number of women affected in our microregion.
There was a high number of diagnoses with palpable tumors, a
considerable rate of disease with lymph node involvement and
a longer time interval for obtaining the histological diagnosis,
contributing to the rates of disease in advanced stages. The need
for improvements in the performance of mammographic screen-
ing was demonstrated, aiming at early diagnosis, in addition to
mechanisms that optimize patient navigation.

AUTHORS' CONTRIBUTION

CFH: Conceptualization, Investigation, Methodology, Supervision,
Validation, Visualization, Writing - original draft, Writing -
review & editing. CMR: Investigation, Methodology, Project
Administration, Supervision, Validation, Visualization, Writing
- original draft. ACOP: Investigation, Methodology, Validation,
Visualization, Data curation. CACS: Data curation, Formal
Analysis, Investigation, Validation, Writing - original draft. PHL:
Data curation, Investigation, Visualization, Writing - review
& editing. AOP: Data curation, Investigation, Visualization,
Writing - review & editing. SMCR: Data curation, Investigation,
Visualization, Writing - review & editing,

Silva RCF, Hortale VA. Rastreamento do céncer de mama no
Brasil: quem, como e por qué? Rev Bras Cancerol. 2012;58(1):67-71.

4. DeSantis CE, Ma ], Gaudet MM, Newman LA, Miller KD,
Goding Sauer A, et al. Breast cancer statistics, 2019. CA Cancer
J Clin. 2019;69(6):438-51.

w

Instituto Nacional de Céncer José Alencar Gomes da Silva.
Estimativa 2020: incidéncia do Cancer no Brasil [Internet].
Rio de Janeiro: INCA; 2019 [cited on May 24, 2022]. Available
from: https://www.inca.gov.br/estimativa/taxas-ajustadas/
neoplasia-maligna-da -mama-feminina-e-colo-do-utero

a1

Mastology 2023;33:e20220037


https://doi.org/10.32635/2176-9745.RBC.2013v59n3.500
https://doi.org/10.32635/2176-9745.RBC.2013v59n3.500
http://doi.org/10.33448/rsd-v11i9.30747
http://doi.org/10.33448/rsd-v11i9.30747
https://www.inca.gov.br/estimativa/taxas-ajustadas/neoplasia-maligna-da
https://www.inca.gov.br/estimativa/taxas-ajustadas/neoplasia-maligna-da

Clinical, pathological and epidemiological profile of patients with breast cancer

~

11.

12.

14.

16.

. Macchetti

Renna Junior NL, Silva GAE. Late-stage diagnosis of breast
cancer in Brazil: analysis of data from hospital-based cancer
registries (2000-2012). Rev Bras Ginecol Obstet. 2018;40(3):127-
36. http://doi.org/10.1055/s-0038-1624580

Moller H, Henson K, Liichtenborg M, Broggio ], Charman
], Coupland VH, et al. Short-term breast cancer survival in
relation to ethnicity, stage, grade and receptor status: national
cohort study in England. Br J Cancer. 2016;115(11):1408-15.
http://doi.org/10.1038/bjc.2016.335

Liedke PE, Finkelstein DM, Szymonifka ], Barrios CH,
Chavarri-Guerra Y, Bines J, et al. Outcomes of breast cancer in
Brazil related to health care coverage: a retrospective cohort
study. Cancer Epidemiol Biomarkers Prev. 2014;23(1):126-33.
http://doi.org/10.1158/1055-9965.EPI-13-0693

Azevedo DB, Moreira JC, Gouveia PA, Tobias GC, Morais Neto
O. Perfil das mulheres com cdncer de mama. Rev Enferm UFPE
on line. 2017;11(6):2264-72. http://doi.org/10.5205/reuol.10827-
96111-1-ED.1106201702

. Trufelli DC, Miranda VC, Santos MBB, Fraile NMP, Pecoroni

PG, Gonzaga SFR, et al. Andlise do atraso no diagnéstico e
tratamento do cancer de mama em um hospital ptblico. Rev
Assoc Med Bras. 2008;54(1):72-6. https://doi.org/10.1590/
50104-42302008000100024

Harbeck N, Penault-Llorca F, Cortes J, Gnant M, Houssami
N, Poortmans P, et al. Breast cancer. Nat Rev Dis Primers.
2019;5(1):66. https://doi.org/10.1038/s41572-019-0111-2

Haddad CF.  Caracteristicas  clinico-patolégicas e
estadiamento ao diagndstico de pacientes com cancer de
mama em um centro de saide do interior de Minas Gerais.
Rev Bras Mastologia. 2014;24(4):103-8. https://doi.org/10.5327/
7201400040003RBM

. Gajdos C, Tartter PI, Bleiweiss IJ, Bodian C, Brower ST.

Stage 0 to stage III breast cancer in young women. ] Am
Coll Surg. 2000;190(5):523-9. https://doi.org/10.1016/s1072-
7515(00)00257-x

Malvia S, Bagadi SA, Dubey US, Saxena S. Epidemiology
of breast cancer in Indian women. Asia Pac J Clin Oncol.
2017:13(4):289-95. https://doi.org/10.1111/ajco.12661

5. Vale DB, Cardoso Filho C, Shinzato JY, Spreafico FS, Basu P,

Zeferino LC. Downstaging in opportunistic breast cancer
screening in Brazil: a temporal trend analysis. BMC Cancer.
2019;19(1):432. https://doi.org/10.1186/s12885-019-5647-8

Simon SD, Bines J, Werutsky G, Nunes JS, Pacheco FC, Segalla
JG, et al. Characteristics and prognosis of stage I-III breast
cancer subtypes in Brazil: The AMAZONA retrospective
cohort study. Breast. 2019;44:113-9. https://doi.org/10.1016/j.
breast.2019.01.008

7. Lukasiewicz S, Czeczelewski M, Forma A, Baj ], Sitarz

R, Stanistawek A. Breast Cancer-Epidemiology, Risk
Factors, Classification, Prognostic Markers, and Current
Treatment Strategies-An Updated Review. Cancers (Basel).
2021;13(17):4287. https://doi.org/10.3390/cancers13174287

AH. Estadiamento do céancer de mama
diagnosticado no sistema ptblico de satide de Sao Carlos.
Medicina (Ribeirdo Preto) [Internet]. 2007;40(3):394-402.
https://doi.org/10.11606/issn.2176-7262.v40i3p394-402

. Gebrim LH, ShidaJY, Hegg R, Topis T, Mattar TT. Avaliag¢do do

tempo de inicio do tratamento, estadiamento histopatoldgico

Mastology 2023;33:e20220037

20.

21.

22.

23.

24.

26.

27.

28.

29.

30.

e positividade dos biomarcadores (RE, RP, HER-2) em 3.566
pacientes tratadas pelo SUS no periodo de 2012 a 2014, no
Hospital Pérola Byington. Rev Bras Mastologia. 2014;24(3):65-
9. https://doi.org/10.5327/7201400030002RBM

Hofvind S, Vacek PM, Skelly], Weaver DL, Geller BM. Comparing
screening mammography for early breast cancer detection in
Vermont and Norway. J Natl Cancer Inst. 2008;100(15):1082-91.
https://doi.org/10.1093/jnci/djn224

Australian Institute of Health and Welfare (AITHW).
BreastScreen Australia monitoring report 2013e2014. Cancer
Series no. 100. Sydney: Australian Institute of Health and
Welfare; 2016 [cited on Jan 02, 2022]. Available from: https://
www.aihw.gov.au/getmedia/2706763b-498a-4832-813a-
04c51bfdeaa3/20041.pdf.aspx?inline=true

Laver RC, Reed MW, Harrison B], Newton PD. The management
of women with breast symptoms referred to secondary care
clinics in Sheffield: implications for improving local services.
Ann R Coll Surg Engl. 1999;81(4):242-7. PMID: 10615190

McCowan C, Donnan PT, Dewar ], Thompson A, Fahey
T. Identifying suspected breast cancer: development and
validation of a clinical prediction rule. Br ] Gen Pract.
2011;61(586):€205-14. https://doi.org/10.3399/bjgp11X572391

Migowski A, Silva GA, Dias MBK, Diz MDPE, SantAna
DR, Nadanovsky P. Diretrizes para deteccdo precoce
do cancer de mama no Brasil. II-Novas recomendagdes
nacionais, principais evidéncias e controvérsias. Cad Saude
Publica. 2018;34(6):e00074817. https://doi.org/10.1590/0102-
311X00074817

5. Mittra I, Mishra GA, Dikshit RP, Gupta S, Kulkarni VY, Shaikh

HKA, et al. Effect of screening by clinical breast examination
on breast cancer incidence and mortality after 20 years:
prospective, cluster randomised controlled trial in Mumbai.
BM]J. 2021;372:n256. https://doi.org/10.1136/bmj.n256

Barboza RS, Ferreira JKR, Faustino RS, Silveira Junior LS.
Breast cancer in Rio Grande do Norte, a retrospective
study: epidemiological, clinical and therapeutic profile.
Mastology. 2017;27(2):109-16. https://doi.org/10.5327/
7.2594539420170000174

Hubie DP, Minari CL, Guerreiro JA, Linhares JC, Ribeiro R,
Hatschbach SBB. Linfonodo sentinela positivo e dissec¢do
axilar: sdo os nomogramas uteis na decisdo? Rev Bras
Mastologia. 2011;21(3):111-7.

Krag DN, Anderson §J, Julian TB, Brown AM, Harlow SP,
Costantino JP, et al. Sentinel-lymph-node resection compared
with conventional axillary-lymph-node dissection in clinically
node-negative patients with breast cancer: overall survival
findings from the NSABP B-32 randomised phase 3 trial.
Lancet Oncol. 2010;11(10):927-33. https://doi.org/10.1016/
S1470-2045(10)70207-2

Reimer T, Engel ], Schmidt M, Offersen BV, Smidt ML, Gentilini
OD. Is axillary sentinel lymph node biopsy required in patients
who undergo primary breast surgery? Breast Care (Basel).
2018;13(5):324-30. https://doi.org/10.1159/000491703

Elston CW, Ellis 10. Pathological prognostic factors in
breast cancer. I. The value of histological grade in breast
cancer: experience from a large study with long-term
follow-up. Histopathology. 1991;19(5):403-10. https://doi.
org/10.1111/§.1365-2559.1991.tb00229.x



http://doi.org/10.1055/s-0038-1624580
http://doi.org/10.1038/bjc.2016.335
http://doi.org/10.1158/1055-9965.EPI-13-0693
http://doi.org/10.5205/reuol.10827-96111-1-ED.1106201702
http://doi.org/10.5205/reuol.10827-96111-1-ED.1106201702
https://doi.org/10.159﻿0/S0104-42302008000100024
https://doi.org/10.159﻿0/S0104-42302008000100024
https://doi.org/10.1038/s41572-019-0111-2
https://doi.org/10.5327/Z201400040003RBM
https://doi.org/10.5327/Z201400040003RBM
https://doi.org/10.1016/s1072-7515(00)00257-x
https://doi.org/10.1016/s1072-7515(00)00257-x
https://doi.org/10.1111/ajco.12661
https://doi.org/10.1186/s128﻿85-019-5647-8
https://doi.org/10.1016/j.breast.2019.01.008
https://doi.org/10.1016/j.breast.2019.01.008
https://doi.org/10.3390/cancers13174287
https://doi.org/10.11606/issn.2176-7262.v40i3p394-402
https://doi.org/10.5327/Z201400030002RBM
https://doi.org/10.1093/jnci/djn224
https://www.aihw.gov.au/getmedia/2706763b-498a-4832-813a-04c51bfdeaa3/20041.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/2706763b-498a-4832-813a-04c51bfdeaa3/20041.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/2706763b-498a-4832-813a-04c51bfdeaa3/20041.pdf.aspx?inline=true
https://doi.org/10.3399/bjgp11X572391
https://doi.org/10.1590/0102-311X00074817
https://doi.org/10.1590/0102-311X00074817
https://doi.org/10.1136/bmj.n256
https://doi.org/10.5327/Z2594539420170000174
https://doi.org/10.5327/Z2594539420170000174
https://doi.org/10.1016/S1470-2045(10)70207-2
https://doi.org/10.1016/S1470-2045(10)70207-2
https://doi.org/10.1159/000491703
https://doi.org/10.1111/j.1365-2559.1991.tb00229.x
https://doi.org/10.1111/j.1365-2559.1991.tb00229.x

Haddad CF, Reis CM, Paiva ACO, Pereira AO, Leal PH, Reis SMC, Sa CAC

31.

33

34.

Rakha EA, El-Sayed ME, Lee AH, Elston CW, Grainge MJ, Hodi
Z,etal. Prognostic significance of Nottingham histologic grade
in invasive breast carcinoma. J Clin Oncol. 2008;26(19):3153-8.
https://doi.org/10.1200/JC0.2007.15.5986

. Dugno MLG, Soldatelli JS, Daltoé T, Rosado JO, Spada P,

Formolo F. Perfil do cincer de mama e relacdo entre fatores de
risco e estadiamento clinico em hospital do Sul do Brasil. Rev
Bras Oncol Clin. 2014;10(36):60-6.

3. Balabram D, Turra CM, Gobbi H. Survival of patients with

operable breast cancer (Stages I-III) at a Brazilian public
hospital--a closer look into cause-specific mortality. BMC
Cancer. 2013;13:434. https://doi.org/10.1186/1471-2407-13-434

Brasil. Lei n° 12.732, de 22 de novembro de 2012. Dispde sobre
o primeiro tratamento de paciente com neoplasia maligna
comprovada e estabelece prazo para seu inicio [cited on Jan

36.

03, 2022]. Brasilia, DF; 2012. Available from: https://legislacao.
presidencia.gov.br/atos/?tipo=LEI&numero=12732&ano=2012
&ato=276cXUqlkMVpWT8c5

5. Gioia S, Brigagdo L, Rocha M, Goss P. Patient navigation:

fighting for the rights of breast cancer patients in
Brazil. = Mastology.  2021;31:¢20200068201.  https://doi.
0rg/10.29289/2594539420200068

Traldi MC, Galvdo P, Morais SS, Fonseca MRCC. Demora no
diagnéstico de cancer de mama de mulheres atendidas no
Sistema Publico de Satde. Cad Saude Colet. 2016;24(2):185-91.
https://doi.org/10.1590/1414-462X201600020026

37. Bretas G, Renna NL, Bines ]. Practical considerations

for expediting breast cancer treatment in Brazil. Lancet
Reg Health Am. 2021;2:100028. https://doi.org/10.1016/j.
lana.2021.100028

© 2023 Brazilian Society of Mastology

This is an open access article distributed under the terms of the Creative Commons license.

Mastology 2023;33:e20220037


https://doi.org/10.1200/JCO.2007.15.5986
https://doi.org/10.1186/1471-2407-13-434
https://legislacao.presidencia.gov.br/atos/?tipo=LEI&numero=12732&ano=2012&ato=276cXUq1kMVpWT8c5
https://legislacao.presidencia.gov.br/atos/?tipo=LEI&numero=12732&ano=2012&ato=276cXUq1kMVpWT8c5
https://legislacao.presidencia.gov.br/atos/?tipo=LEI&numero=12732&ano=2012&ato=276cXUq1kMVpWT8c5
https://doi.org/10.29289/2594539420200068
https://doi.org/10.29289/2594539420200068
https://doi.org/10.1590/1414-462X201600020026
https://doi.org/10.1016/j.lana.2021.100028
https://doi.org/10.1016/j.lana.2021.100028

ERRATUM
https://doi.org/10.29289/2594539420220036ERRATUM

In the manuscript “Axillary surgical approach in T1-T2NOMO clinical breast cancer staging: Survival in a women's hospital cohort
in Rio de Janeiro”, DOI: 10.29289/2594539420220036, published in the Mastology 2022;32:€20220036, on pages 4-5:

Where it reads:

Table 1. Distribution of sociodemographic and clinicopathologic status and treatment characteristics, according to axillary approach
of the cohort of 827 women with breast cancer, treated at the Brazilian National Cancer Institute (2007-2009).

Age
<40 54 (6.5) 41 (6.0) 13(9.0)
40-59 426 (51.5) 343 (50.2) 83 (57.6) 0.049
>60 347 (42.0) 299 (43.8) 48 (33.3)
Skin color
Non-White 267 (32.3) 229 (33.5) 38 (26.4) 0.096
White 560 (67.7) 454 (66.5) 106 (73.6) :
Marital status
With a partner 431 (52.1) 346 (50.7) 85 (59.0) 0.068
No partner 396 (47.9) 337 (49.3) 59 (41.0) '
Schooling
<8 years 350 (42.4) 296 (43.3) 54 (37.8) 0220
>8 years 476 (57.6) 387 (56.7) 89(62.2) ’
Occupation
Unemployed 32 (3.9) 28 (4.1) 4(2.8)
External job 372 (45.3) 301 (44.5) 71 (49.3) 0.482
At home 417 (50.8) 348 (51.4) 69 (47.9)
Alcoholism
No 597 (73.0) 487 (72.1) 110 (76.9) 0.243
Yes 221 (27.0) 188 (27.9) 33 (23.1) )
Smoking
No 562 (68.2) 467 (68.6) 95 (66.4) 0617
Yes 262 (31.8) 214 (31.4) 48 (33.6) .
BMI
Low weight 35(4.2) 30 (4.4) 5 (3.5)
Suitable weight 227 (27.4) 193 (28.3) 34 (23.6) 0.583
Overweight 297 (35.9) 244 (35.7) 53 (36.8) .
Obesity 268 (32.4) 216 (31.6) 52 (36.1)
Clinical staging
TINOMO (1) 543 (65.7) 478 (70.0) 65 (45.1) 0.000
T2NOMO (I1A) 284 (34.3) 205 (30.0) 79 (54.9) :
Tumor size
T1 566 (68.5) 495 (72.6) 71 (49.3)
T2 253 (30.6) 184 (27.0) 69 (47.9) 0.000
T3 7(0.8) 3(0.4) 4(2.8)
Histological type
Lobular Invasive 52 (6.3) 40 (5.9) 12 (8.3)
Ductal Invasive 713 (86.2) 588 (86.1) 125 (86.8) 0.249
Others 62 (7.5) 55 (8.1) 7 (4.9)
Histological grade
1 166 (22.7) 145 (24.2) 21 (16.0)
2 293 (40.1) 243 (40.6) 50 (38.2) 0.038
3 271 (37.1) 211 (35.2) 60 (45.8)
Number of lymph nodes removed
1-3
4-10
~10 619 (74.8) 619 (90.6) 0(0.0)
L h node status 72(8.7) 64 (9.4) 8(5.6) 0.000
ymp : 136(16.4) 0(0.0) 136 (94.4)
No metastasis
With metastasis
Continue...
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Table 1. Continuation.

Sentinel lymph node metastasis

No metastasis 699 (84.5) 666 (97.5) 33(22.9)
Micrometastasis 41 (5.0) 17 (2.5) 24 (16.7) 0.000
Macrometastasis 87 (10.5) 0(0.0) 87 (60.4)
Status HER2®
Negative 368 (74.8) 295 (75.4) 73(72.3)
Positive 70 (14.2) 57 (14.6) 13 (12.9) 0.366
Indeterminate 54 (11.0) 39(10.0) 15(14.9)
Hormonal receptor
Positive 694 (84.7) 564 (83.6) 130 (90.3) 0.042
Negative 125 (15.3) 111 (16.4) 14 (9.7) ’
Triple negative®
No 436 (90.8) 343 (89.8) 93 (94.9) 0118
Yes 44 (9.2) 39(10.2) 5(5.1) :
Other primary cancer
No 812 (98.2) 672 (98.4) 140 (97.2) 0340
Yes 15 (1.8) 11 (1.6) 4(2.8) ’
Death
No 794 (96.0) 659 (96.5) 135 (93.8) 0427
Yes 33 (4.0) 24 (3.5) 9(6.2) ‘
Lymph node status
No metastasis 699 (84,5) 666 (97,5) 33(22,9)
- - 0,000
With metastasis 128(15,5) 17 (2,5) 11 (77,1)
Locoregional recurrence
No 808 (97.7) 665 (97.4) 143 (99.3) 0158
Yes 19 (2.3) 18 (2.6) 1(0.7) :
Distance recurrence
No 790 (95.5) 657 (96.2) 133 (92.4) 0.043
Yes 37 (4.5) 26 (3.8) 11 (7.6) '
Breast surgery
Conservative 484 (58.5) 423 (61.9) 61(42.4) 0.000
Mastectomy 343 (41.5) 260 (38.1) 83 (57.6) '
Breast reconstruction
No 681 (82.3) 557 (81.6) 124 (86.1) 0192
Yes 146 (17.7) 126 (18.4) 20 (13.9) i
Chemotherapy
No 409 (49.5) 381 (55.8) 28 (19.4)
0.000
Yes 418 (50.5) 302 (44.2) 116 (80.6)
Radiotherapy
No 328(39.7) 265 (38.8) 63 (43.8) 0.270
Yes 499 (60.3) 418 (61.2) 81 (56.2) ‘
Hormonal therapy
No 169 (20.4) 150 (22.0) 19 (13.2) 0.018
Yes 658 (79.6) 533(78.0) 125 (86.8) '
Target therapy
No 790 (95.5) 655 (95.9) 135(93.8) 0.257
Yes 37 (4.5) 28 (4.1) 9(6.2) :
Severity score¢
0—1 78 (9.4) 78 (11.4) 0(0.0)
2-4 675 (81.6) 573 (83.9) 102 (70.8) 0.000
5-6 74 (8.9) 32 (4.7) 42 (29.2)

SLNB: sentinel lymph node biopsy; AL: axillary lymphadenectomy; BMI: body mass index; HER2: human epidermal growth factor receptor 2; x% Pearson'’s
%2 test; Non-white: black, brown. *The total value may change due to missing values. *Sentinel lymph node biopsy with a subsequent axillary lymphade-
nectomy.®The analysis of molecular markers has become routine at Brazilian National Cancer Institute starting 2011, not all patients underwent the tests.
Severity score includes age, clinical staging, histological grade, and lymph node status.

Mastology 2023;33:e20220036ERRATUM




Erratum

It should read:

Table 1. Distribution of sociodemographic and clinicopathologic status and treatment characteristics, according to axillary approach

of the cohort of 827 women with breast cancer, treated at the Brazilian National Cancer Institute (2007-2009).

Axillary surgery N(%)

n (%) SLNB SLNB+AL? p-value
Age
<40 54 (6.5) 41 (6.0) 13 (9.0)
40-59 426 (51.5) 343 (50.2) 83 (57.6) 0.049
>60 347 (42.0) 299 (43.8) 48 (33.3)
Skin color
Non-White 267 (32.3) 229 (33.5) 38 (26.4) 0.096
White 560 (67.7) 454 (66.5) 106 (73.6) '
Marital status
With a partner 431 (52.1) 346 (50.7) 85 (59.0) 0.068
No partner 396 (47.9) 337 (49.3) 59 (41.0) '
Schooling
<8years 350 (42.4) 296 (43.3) 54 (37.8) 0.220
>8 years 476 (57.6) 387 (56.7) 89(62.2) :
Occupation
Unemployed 32(3.9) 28 (4.1) 4(2.8)
External job 372 (45.3) 301 (44.5) 71 (49.3) 0.482
At home 417 (50.8) 348 (51.4) 69 (47.9)
Alcoholism
No 597 (73.0) 487 (72.1) 110 (76.9) 0.243
Yes 221(27.0) 188 (27.9) 33(23.1) '
Smoking
No 562 (68.2) 467 (68.6) 95 (66.4) 0.617
Yes 262 (31.8) 214 (31.4) 48 (33.6)
BMI
Low weight 35(4.2) 30 (4.4) 5(3.5)
Suitable weight 227 (27.4) 193 (28.3) 34 (23.6) 0.583
Overweight 297 (35.9) 244 (35.7) 53 (36.8)
Obesity 268 (32.4) 216 (31.6) 52 (36.1)
Clinical staging
TINOMO (1) 543 (65.7) 478 (70.0) 65 (45.1) 0.000
T2NOMO (11A) 284 (34.3) 205 (30.0) 79 (54.9)
Tumor size
T1 566 (68.5) 495 (72.6) 71 (49.3)
T2 253(30.6) 184 (27.0) 69 (47.9) 0.000
T3 7(0.8) 3(0.4) 4(2.8)
Histological type
Lobular Invasive 52 (6.3) 40 (5.9) 12 (8.3)
Ductal Invasive 713 (86.2) 588 (86.1) 125 (86.8) 0.249
Others 62 (7.5) 55 (8.1) 7 (4.9)
Histological grade
1 166 (22.7) 145 (24.2) 21 (16.0)
2 293 (40.1) 243 (40.6) 50 (38.2) 0.038
3 271 (37.1) 211 (35.2) 60 (45.8)
Number of lymph nodes removed
1-3 619 (74.8) 619 (90.6) 0(0.0)
4-10 72 (8.7) 64 (9.4) 8(5.6) 0.000
>10 136(16.4) 0(0.0) 136 (94.4)
Sentinel lymph node metastasis
No metastasis 699 (84.5) 666 (97.5) 33(22.9)
Micrometastasis 41 (5.0) 17 (2.5) 24 (16.7) 0.000
Macrometastasis 87 (10.5) 0(0.0) 87 (60.4)
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Table 1. Continuation.

Axillary surgery N(%) e

n (%) SLNB SLNB+AL? p-value

Status HER2®

Negative 368 (74.8) 295 (75.4) 73 (72.3)

Positive 70 (14.2) 57 (14.6) 13 (12.9) 0.366

Indeterminate 54 (11.0) 39 (10.0) 15(14.9)
Hormonal receptor

Positive 694 (84.7) 564 (83.6) 130 (90.3) 0.042

Negative 125 (15.3) 111 (16.4) 14 (9.7) i
Triple negative®

No 436 (90.8) 343 (89.8) 93 (94.9) 0118

Yes 44 (9.2) 39 (10.2) 5(5.1) '
Other primary cancer

No 812 (98.2) 672 (98.4) 140 (97.2) 0.340

Yes 15(1.8) 11 (1.6) 4(2.8) :
Death

No 794 (96.0) 659 (96.5) 135 (93.8) 0127

Yes 33 (4.0) 24 (3.5) 9(6.2) ’
Lymph node statu

No metastasis 699 (84.5) 666 (97.5) 33(22.9)

: : 0.000

With metastasis 128(15.5) 17 (2.5) 111 (77.1)
Locoregional recurrence

No 808 (97.7) 665 (97.4) 143 (99.3) 0158

Yes 19(2.3) 18 (2.6) 1(0.7) '
Distance recurrence

No 790 (95.5) 657 (96.2) 133(92.4) 0.043

Yes 37 (4.5) 26 (3.8) 11 (7.6) '
Breast surgery

Conservative 484 (58.5) 423 (61.9) 61 (42.4) 0.000

Mastectomy 343 (41.5) 260 (38.1) 83 (57.6) ’
Breast reconstruction

No 681 (82.3) 557 (81.6) 124 (86.1)

Yes 146 (17.7) 126 (18.4) 20 (13.9) 0-192
Chemotherapy

No 409 (49.5) 381 (55.8) 28 (19.4) 0.000

Yes 418 (50.5) 302 (44.2) 116 (80.6) ‘
Radiotherapy

No 328 (39.7) 265 (38.8) 63 (43.8) 0.970

Yes 499 (60.3) 418 (61.2) 81(56.2) '
Hormonal therapy

No 169 (20.4) 150 (22.0) 19 (13.2) 0018

Yes 658 (79.6) 533 (78.0) 125 (86.8)
Target therapy

No 790 (95.5) 655 (95.9) 135 (93.8) 0257

Yes 37 (4.5) 28 (4.1) 9(6.2) '
Severity score¢

0-1 78 (9.4) 78 (11.4) 0(0.0)

2-4 675 (81.6) 573 (83.9) 102 (70.8) 0.000

5-6 74 (8.9) 32(4.7) 42 (29.2)

SLNB: sentinel lymph node biopsy; AL: axillary lymphadenectomy; BMI: body mass index; HER2: human epidermal growth factor receptor 2; x% Pearson’s
x2 test; Non-white: black, brown. *The total value may change due to missing values. *Sentinel lymph node biopsy with a subsequent axillary lymphade-
nectomy.®The analysis of molecular markers has become routine at Brazilian National Cancer Institute starting 2011, not all patients underwent the tests.
Severity score includes age, clinical staging, histological grade, and lymph node status.
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